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ABSTRACT

Objective: Treatment adherence in chronic patients results in favorable treatment outcomes. Today, one of the main causes of mortality in hemodialysis 
patients is that of lack of treatment adherence. Identifying barriers to adherence to treatment is the first step to help these patients. The purpose of 
this study is to determine the effects of cognitive behavioral interventions on removing barriers to treatment adherence in hemodialysis patients.

Methods: This clinical study was carried out in the hemodialysis wards of Imam Reza Hospital of Larand Vali-e-Asr Hospital of Lamerd. The sample 
included 70  patients who were randomly assigned into two groups of intervention (n=35 for even days)and control (n=35 for odd days). The 
intervention group received a six-step cognitive behavioral treatment. The level of barriers to treatment adherence was assessed using a self-report 
questionnaire in two stages (pre-intervention and post-intervention). Data were analyzed using SPSS via independent t-test.

Results: Before the intervention, the two groups were not significantly different in terms of barriers to treatment adherence (p=0.68). However, after 
the treatment regimen, the barriers significantly decreased for the intervention group. There was a significant difference between the two groups in 
terms of barriers to treatment adherence (p<0.001).

Conclusion: Given the efficacy of cognitive behavioral intervention, it can be used to identify barriers to adherence and design individualized 
education programs based on barriers to adherence in hemodialysis patients to increase their treatment adherence.
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INTRODUCTION

The increasing prevalence of chronic diseases is one of the challenging 
issues’ communities and health staff face. One of these diseases that 
create considerable tensions for patients is end-stage renal disease [1]. 
Kidney failure is a life-threatening condition, and annually millions 
of people worldwide suffer from this disease. A  lot of money is spent 
by health systems to prevent and treat the disease. A  high incidence 
of 1000  cases per million population in developed countries is 
expected [2]. For example, in the United States, the incidence and 
prevalence of kidney failure is increasing, so that the number of kidney 
transplant or dialysis patients increased from 340,000 in 1998 to 
651,000 in 2010 [3]. Hemodialysis is the most common treatment used 
for these patients [1].

Several factors are known to affect dialysis adequacy including the 
treatment regimen. Adherence to treatment regimen includes the 
content of individual behavior to get drugs, following diets, lifestyle 
changes, and adherence to health-care guidelines. Correct management 
of hemodialysis patients is critical in terms of their adherence 
to treatment regimens and reduces symptoms such as muscle 
cramps, malnutrition, and infection [4]. Treatment non-adherence 
is a significant problem in patients with chronic diseases, including 
patients undergoing hemodialysis [5]. Hemodialysis patients have 
many problems in terms of treatment adherence due to their unique 
and complex treatment regimens. More than 50% of hemodialysis 
patients do not adhere to their treatment regimen [6].

Various factors, including patients’ information on their diet, economic 
and social status, personal health beliefs, attitude toward treatment, and 

cultural differences can affect the treatment adherence in hemodialysis 
patients. Treatment non-adherence aggravates the disease, increases 
referrals to the hospital and hospitalization, and increases costs [7].

The first step to help chronically ill patients is to identify treatment 
barriers [8]. Perceived barriers refer to beliefs about the true costs 
of the new behavior. The person may believe that the new treatment 
is effective in reducing the severity of disease or may think that it is 
expensive, difficult, unpleasant, painful, or disturbing [9]. Identifying 
factors affecting treatment non-adherence is very important for 
health-care providers and enables them to use interventions to improve 
patients’ adherence. Interventional strategies such as removing 
barriers to treatment adherence, patient education, and cognitive 
behavioral strategies can be used to improve treatment adherence in 
hemodialysis patients [10]. Beraz et al. stated that educational courses 
for patients undergoing hemodialysis can reduce problems associated 
with laboratory parameters diet compliance [11]. Sharp et al. found 
that psychological interventions improve adherence to hemodialysis 
fluid restrictions [12]. Developing strategies to improve treatment 
adherence is one of the goals of the treatment team. These strategies 
include cognitive behavioral and multimodal interventions. Cognitive 
behavioral treatments help patients understand their cognitive 
problems and change them. These changes can lead to changes in 
behavior [13]. Establishing communication between team members 
and patients motivates patients for treatment adherence and lets the 
treatment team increase patient satisfaction with their participation 
in the care program [5]. Given the importance of treatment adherence 
in hemodialysis patients, few studies were investigated the issue for 
these patients. In addition, to the best of our knowledge, this study 
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was the first cognitive behavioral interventions that have been used 
in Iran to improve adherence in hemodialysis patients. Therefore, 
the purpose of this study was to investigate the effects of cognitive 
behavioral interventions on removing barriers to treatment adherence 
in hemodialysis patients.

METHODS

This study is a randomized clinical trial carried out between February 
2013 and June 2013 in the hemodialysis wards of Imam Reza Hospital of 
Lar and Vali-e-Asr Hospital of Lamerd. Because of insufficient numbers 
of patients in a hospital, two hospitals that were homogeneous in terms 
of staff personnel, hemodialysis method, and the attending patients 
were selected. To prevent disclosure of patients’ information, they were 
randomly assigned into two groups of intervention (n=35 for even 
days) and control (n=35 for odd days). In this study, based on Kakudate 
et al. (2009) study, to determine the sample size at a confidence level 
of 95% and power of 80%, assuming that the effect size of cognitive 
behavioral therapy on treatment adherence should be at least d=10 
so that the effect of the intervention can be considered statistically 
significant; the formula showed a sample size of 32 patients per group. 
Taking into account the sample loss, a sample size of 35 patients in each 
group was calculated; therefore, the total sample size was 70 patients.

Based on inclusion criteria, 20-60-year-old hemodialysis patients 
undergoing hemodialysis for at least a year 2 or 3 times/week in 3-4 hrs 
hemodialysis sessions were selected. They were capable of reading and 
writing. All participants were in poor conditions in terms of treatment 
adherence. This means that their scores on each component of the 
treatment adherence were <50%. Therefore, if the individual’s scores 
on the self-reported treatment adherence questionnaire (20 questions) 
in each component (diet, medication, and restricted fluid intake) or 
the total score was <50%, the participant was considered as having 
poor treatment adherence or treatment non-adherence status and was 
included in the sample. It should be noted that the total score of the 
questionnaires was 44 calculated based on 100 (score of more than 
75% indicates good adherence, 50-75% indicates a relatively good 
treatment adherence, and <50% indicates poor treatment adherence).

Patients who for whatever reason did not wish to continue participating 
in the study or did not participate in any of the stages of intervention 
were excluded from the study. Convenience sampling was used. 
People referring to Hemodialysis unit completed treatment adherence 
questionnaire and those having non-adherence were identified and 
signed informed consent forms. The participants then were assigned 
randomly into two interventions and control groups (odd and even 
days). The treatment adherence barriers questionnaire (TABQ) is a 
self-report questionnaire developed by the researchers. TABQ was 
administered to both groups. The questionnaire included two parts.

The first part of TABQ tested demographic data and comprised two 
parts: (a) Questions about demographic data, life situation, education 
level, insurance status, income, and the caregiver and (b) information 
about the disease, duration of diagnosis, underlying causes of disease, 
and dialysis schedule.

The second part of TABQ included 15 questions in relation to 
socioeconomic variables, the patients’ health beliefs and understanding 
of the disease and therapeutic regimens, false beliefs about the use 
and effectiveness of the treatment regimen, and intentional and 
unintentional forgetting to get recommended medicines and foods. 
Questions were scored based on a Likert rating on a range from 0 to 4. 
In total, 15 questions had 60 points.

To determine the scientific validity of the questionnaire, content 
validity was determined. After reviewing books, new and relevant 
scientific literature, relevant research sites, and obtaining comments by 
the respected supervisor and advisors, the instrument was developed. 
Then, to determine face and content validity, it was sent to 10 faculty 
members of Tehran University of Medical Sciences. After collecting 

their ideas, their comments and proposed modifications were applied 
under supervision of the respected supervisor and advisors. The test–
retest method was used to determine reliability. The questionnaire 
was administrated to thirty qualified people and their scores were 
calculated. After just 2 weeks, the questionnaire was re-administrated 
to the same group. The Pearson correlation coefficient of 0.92 indicated 
an acceptable reliability level.

The intervention group received the six-step cognitive behavioral 
intervention adapted from Albright and Farquhar (1992) [14]. The 
method includes six steps. In step 1, identifying the problem, the 
barriers to treatment adherence were identified using a structured face-
to-face interview and TABQ (questions such as: Why don’t you adhere to 
your treatment regimen? what is the greatest barrier to your treatment 
adherence, etc. were asked). Step 2 involves creating confidence and 
commitment in the patient to correct inappropriate behavior. At this 
stage, the researcher helped the patient to understand problems and 
obstacles related to their non-adherence. Then, the patient and the 
researcher signed a contract to improve adherence. This was done by 
increasing the patients’ motivation to change behavior. The researcher 
stated positive statements to increase the patients’ confidence and 
interest in changing behavior. The patients were asked at the end of the 
session to write a diary including all the things they did on a daily basis 
to improve adherence until next session. In the 2nd week, step 3 of the 
intervention, increasing awareness of behavior, was carried out. All of 
the patients’ daily reports and their self-reporting statements regarding 
treatment adherence were reviewed and summarized. In step 4, training 
pamphlets were distributed to individual participants. The pamphlets 
include training related to treatment adherence in hemodialysis patients 
and had been designed based on barriers to treatment adherence. In 
the 4th  week of intervention, step 5 and 6 were carried out. In fact, 
the extent to which the program was effective on removing barriers to 
treatment adherence was evaluated. In case of the effectiveness of the 
program to change behavior, the researcher encouraged the patient to 
maintain the behavior change via motivational statements. These steps 
were conducted through structured face-to-face interviews in four 30-
40 minutes sessions. Then, 3 months after the intervention, TABQ were 
completed again by the participants.

The control group did not receive any intervention after completing the 
questionnaire for the first time. They completed the questionnaire again 
3 months later. Data were analyzed by independent t-test using SPSS 
version 16. It should be noted that the control group received routine 
care including receiving an educational pamphlet given to each patient 
at the time of entry into the unit and answering questions by staff. 
At the end of the study, the sample received the pamphlet containing 
educational materials in relation to the three areas of diet, medication, 
and fluid restriction.

Ethical issues in the research such as obtaining informed consent 
from the study individuals, informing the patients of their right to 
discontinue their participation freely and unconditionally at any stage 
of the investigation, obtaining permission from the university ethics 
committee, registration of the project at Iranian Registry of Clinical 
Trials and safeguarding the collection and analysis of data were 
considered carefully in this study.

RESULTS

During the study, 35 patients were assigned to each group. By the end of 
the study period, four patients were excluded from the study. A member 
of the intervention group did not participate in a step of the intervention 
and three members of the control group did not wish to continue 
participating in the study and were excluded. The mean±standard 
deviation age of patients was 51.02±13.58 for the control group 
and 50.11±9.28 for the intervention group. Other demographic 
characteristics are presented in Table  1. It should be noted that the 
two groups were homogeneous in terms of demographic variables. The 
most frequent cause of dialysis was hypertension in the control group 
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(37.2%) and intervention group (48.6%). Most patients in the control 
group (74.3%) and intervention (74.3%) had been undergoing dialysis 
for 1-5 years.

As shown in Tables  2 and 3, treatment adherence was determined 
after completing the questionnaire by participants and analyzing 
the data. The level of treatment adherence before intervention was 
poor for most participants in the intervention group (83.9%) and the 

control group (62.9%). Furthermore, the level of adherence to fluid 
intake restriction before intervention was poor for most participants 
in the intervention group (88.6%) and the control group (94.3%). 
Table  2 shows that all participants in this study had poor treatment 
adherence (<50%) in one of the components. However, the adherence 
to medication regimen before the intervention was good for most 
patients in the intervention group (60%) and control group (77%). 
This reflects the higher importance given to adherence to medication 
regimen by patients.

The results showed that most of the barriers to medication regimen 
adherence (medication regimen and food and fluid intake restrictions) 
for the participant sample included lack of knowledge about the right 
amount of daily fluid intake (90%) and forgetting to take medications 
due to multiplicity of drugs (80%) and lack of belief in the impact of diet 
adherence on treatment (60%).

DISCUSSION

Intervention method which pays attention to self-efficacy comprises six-
step method and motivational interviewing. In the six-step method, not 
only interview but also self-monitoring like keeping diary is adopted to 
improve patient’s awareness. In all steps, verbal persuasion is provided. 
Step 2 includes vicarious experiences by providing stories about other 
patients. Steps 4 and 5 include performance accomplishments. In the 
literature review, no study with similar results in this area was found. 
Kakudate et al. (2009) investigated a cognitive behavioral approach for 
oral hygiene instruction. The purpose of the study was to determine 
whether a six-step behavioral cognitive method is more effective than 
traditional oral hygiene instruction. Data analysis showed that the 
intervention group had a significantly higher self-efficacy than those of 
the control group [15]. The results of the present study showed that 
cognitive behavioral intervention is an effective method to improve 
the score of adherence to medication regimen in patients undergoing 
hemodialysis. Score increase in adherence to medication regimen in 
patients of the intervention group in this study can be the nature of 
multilateral, cognitive behavioral intervention. Cognitive behavioral 
therapy can help patients to find out their problems and change them. 
The result of these changes can cause the improvement in person’s 
emotion and behavior. Cognitive behavioral approach is useful for 
patients who have multiple disorders. It also can be helpful for people 
who don’t have any belief about compliance with their therapeutic 
diet [12]. In the first step of cognitive behavioral intervention, the 
causes of failure in compliance are identified and adherence barriers 
are examined. The patient problem in compliance with medication 
regimen is investigated through a face to face interview. These measures 
can be effective in identifying and removing barriers of noncompliance. 
Results of the systematic study of Matteson and Russell, aimed to 
investigate the interventions to improve adherence of therapeutic diet 

Table 1: Demographic characteristics of hemodialysis patients

Group characteristics Intervention Control p

Gender
Male 20 (57.1) 23 (65.7) 0.46
Female 15 (42.9) 12 (34.3)

Occupation 0.71
Unemployed 10 (28.6) 13 (37.1)
Homemaker 15 (42.9) 13 (27.1)
Worker 1 (2.9) 0 (0.0)
Retired 2 (5.7) 4 (11.4)
Self-employed 7 (20.0) 5 (14.3)

Income 0.20
Suffices 4 (11.4) 8 (22.9)
Somehow suffices 11 (31.4) 14 (40.0)
Doesn’t suffice 20 (57.1) 13 (27.1)

Location 1
City 21 (60.0) 21 (60.0)
Village 14 (40.0) 14 (40.0)

Education 0.40
Diploma 31 (88.6) 27 (77.1)
Below diploma 3 (8.6) 7 (20.0)
Academic 1 (2.9) 1 (2.9)

Insurance status 0.17
Yes 28 (80.0) 23 (65.7)
No 7 (20.0) 12 (34.2)

Marital status 0.28
Married 31 (88.6) 26 (74.3)
Single 3 (8.6) 4 (11.4)
Spouse died 1 (2.9) 4 (11.4)
Separated 0 (0.0) 1 (2.9)

Living with 0.49
Alone 0 (0.0) 2 (5.7)
Spouse and children 32 (91.4) 28 (80.0)
Parents 3 (8.6) 5 (14.3)

Caregiver
Spouse 23 (65.7) 31 (88.6) 0.04
Children 24 (68.6) 22 (62.9) 0.80
Parents 6 (17.1) 6 (17.1) 1
Patient 4 (11.4) 1 (2.9) 0.35

Data are expressed as number (percentage). p values calculated by Chi-square, 
Fisher’s exact test

Table 2: Distribution of relative and absolute adherence to diet, medication, and restricted fluid intake before the intervention for the 
intervention and control groups

Treatment program Time Before intervention

Adherence rate Intervention Control
Diet adherence Poor (<50%) 29 (83.9) 22 (62.9)

Relatively favorable (75-50%) 6 (17.1) 13 (37.1)
Good (>75%) 0 (0.0) 0 (0.0)
Total 35 (100.0) 35 (100.0)

Fluid restriction adherence Poor (<50%) 31 (88.6) 33 (94.3)
Relatively favorable (75-50%) 4 (11.4) 2 (5.7)
Good (>75%) 0 (0.0) 0 (0.0)
Total 35 (100.0) 35 (100.0)

Medication adherence Poor (<50%) 3 (8.6) 1 (2.9)
Relatively favorable (75-50%) 11 (31.4) 7 (20.0)
Good (>75%) 21 (60.0) 27 (77.0)
Total 35 (100.0) 35 (100.0)

Data are expressed as number (percentage)
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in chronic patients, showed that cognitive behavioral interventions are 
more effective than other interventions that have been carried out in 
adherence of therapeutic diet [16]. The results of the present study also 
confirmed that to improve medication adherence, first it is necessary 
to establish effective communication with the patient treatment, 
identify the reasons and barriers of non-adherence in patient and 
increase patient motivation to change behavior. The study results of 
Baumann and Dang entitled helping patients with chronic disease to 
improve adherence and overcome self-care obstacles showed that the 
first step to help hemodialysis patients in self-care program (including 
medication adherence) is to identify patient’s problem and investigate 
the reasons for non-adherence. The authors acknowledge that such 
strategies to overcome self-care barriers are motivational and cognitive 
interview of individual beliefs and increased social support [8]. The 
results confirmed the effectiveness of these interventions compared 
with other training methods. Kara et al. (2007) carried out a study 
entitled, “nonadherence with diet and fluid restrictions and perceived 
social support in patients receiving hemodialysis.” Their results showed 
that more than 50% of hemodialysis patients showed non-adherence 
with diet and fluid restrictions. In the current study, the results of the 
rate of treatment adherence show that all individuals participating 
in the study had poor adherence on one adherence component. 
Browne and Merighi (2010) in a systematic study entitled, “barriers 
to adult hemodialysis patients’ self-management of oral medications” 
that include pill burden, demographic and socioeconomic variables, 
psychosocial factors, health literacy, patient satisfaction, and health 
beliefs. In the current study, responses given to the TABQs show that 
forgetting to get recommended medicines and foods is one of the 
greatest barriers to medication adherence which is consistent with the 
results of research conducted by other researchers [5].

The results of this study showed that cognitive behavioral intervention 
can lead to improvement in adherence to treatment regimen in 
hemodialysis patients. Therefore, it is suggested the effect of this kind of 
intervention be investigated in other chronic diseases. Because, in this 
study, the results of the intervention were assessed by self-report and 
through questionnaires, it is suggested that the effect of intervention also 
be performed by examining the results of laboratory tests of patients.

Limitations of research
Removing barriers to adherence due to economic difficulties could 
not be investigated by the researcher and was one of the limitations 
of this study. The participants’ mental condition when completing the 
questionnaire could affect their responses, but could not be controlled 
by the researcher. However, the researcher tried to collect data at the 
right time and place.

CONCLUSION

The overall results of the study showed that cognitive behavioral 
intervention removes treatment adherence barriers in hemodialysis 
patients and can be used to improve treatment adherence in these 

patients. It is suggested that this type of intervention be also used in 
other chronic diseases.
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